The real estate sector in Bangladesh contributes about 12-15% to its GDP engaging some two million construction workers. Unfortunately these people are exposed to a wide variety of environmental hazards and are vulnerable to most fatal on-the-job injuries. The objective of this paper is to identify the major environmental hazards of construction projects, their causes and effects on our ecosystem. In this study air pollution, water pollution, noise pollution and vibration are addressed. Questioner surveys were conducted at several construction sites during field visit. The result shows that the majority of the respondents consider the pollution due to construction as irritating. Noise pollution is considered as the highest degree of disturbance. Dust of cement and demolition debris is the main cause of air pollution. Vibration does not have significant effects on surroundings. Water borne diseases are prevalent among the construction workers due the lack of supply of potable water and sanitary toilets.
I. INTRODUCTION
ANGLADESH has been experiencing rapid urbanization since the last two decades. According to the Real Estate and Housing Association of Bangladesh (REHAB), the annual rate of urbanization for Bangladesh is estimated to be 5-6%. About 34% of the people of Bangladesh is now living in urban areas and 50% will be living by 2025 [1] .
In order to meet the housing demand for the urban dwellers, real estate business took off in Bangladesh in 1970 with only five registered companies. The business started to flourish from the early 1980s and showed a robust growth. At present, more than 1500 companies are active in the real estate sector with 1114 of them are registered with REHAB. It is one of the largest employment-generating sectors after agriculture. This sector has been contributing about 12-15% to Bangladesh's gross domestic product, engaging some two million construction workers.
Construction is also the sector with the most fatal on-the-job injuries and high numbers of nonfatal occupational injuries Dr and illnesses involving days away from work. It is a challenging place to work, associated with high risk environments where employees are exposed to harsh and dangerous situations. Construction workers are exposed to a wide variety of environmental as well as health hazards on the job. Exposure differs from trade to trade, from job to job, by the day, even by the hour.
Hazard is seen as the situation that in particular circumstances could lead to harm, where harm is the loss to a human being consequent on damage and also adversely affect the health of people in a workplace. The severity of the hazard, the amount, the duration and frequency of exposure to the hazard affects the health. Hazards may exist in the form of equipment related hazards, water related hazards, sanitation related hazards, chemical related hazards and others hazards.
Despite the recognition that environmental issues are important to the survival of the construction industry, the industry continues to degrade the environment, exploiting resources and generating waste, and is slow to change its conventional practices to incorporate environmental matters as part of its decision making process.
The main objective of this paper is to identify the major environmental hazards related to construction projects, their causes and effects on surroundings as well as on human being. Due to its vastness, all the aspects of environmental impacts of construction projects are not covered in this paper. However, the major focuses are air pollution, water pollution, noise pollution and vibration. All these impacts are directly responsible for creating health hazards on the workers also on the peoples of neighborhood.
II. LITERATURE REVIEW
Environmental impact is defined as any impact caused by a proposed development activity on the environment, including effects on human health and safety, flora, fauna, soil, air, water, climate, landscape and historical monuments, or other physical structures. If the impacts are negative then it often creates hazardous situation, which is commonly known as environmental hazard. A hazard is a situation that poses a level of threat to life, health, property, or environment. Most hazards are dormant, with only a theoretical risk of harm; however, once a hazard becomes "active", it can create an emergency situation.
Hazard and possibility interact together to create risk (Wikipedia, accessed on July 22, 2015).
Building construction is not an environmentally friendly process by nature [2] . It poses massive direct and indirect effect on the environment. Compared with other industries, construction is a main source of environmental pollution as claimed at [3] . Pollution sources from the construction process include harmful gases, noise, and dust, solid and liquid waste [4] .
A. Various Environmental Impacts
In order to address effective environmental management system it is important to identify the possible impacts of building construction projects on the environment [5] . The adverse impacts of construction projects include resource depletion, biological diversity losses due to raw material extraction, landfill problems due to waste generation, lower worker productivity, adverse human health due to poor air quality, lack of supply of potable water, and lack of proper sanitation facilities [6] . The environmental impacts across construction processes consist of ecosystems impact, natural resources impact, and public impact [2] .
The accumulated amount of adverse impacts on ecosystem due to waste, noise, dust, and hazardous emissions causes serious damages to environment and human being [7] . Natural resources namely ""energy"", ""land", ""materials"" and ""water"" are used during the typical construction process [6] . Besides, construction equipment operations involve consumption of huge amount of energy. The building industry is also responsible for generation of a great amount of pollution as a result of energy consumption during extraction and transportation of raw materials [8] . Most construction projects are located in a densely populated area. Thus, the neighborhood are prone to harmful effects and the people are vulnerable to discomfort and illness because of dust, vibration and noise pollution due to certain construction activities such as excavation etc.
Due to its vastness, all the aspects of environmental impacts of construction projects are not covered in this paper. However, the major focuses are air pollution, water pollution and noise pollution, which are discussed below:
Construction activities, which are responsible for air pollutions are land clearing and grading, operation of diesel engines, demolition etc. The open fire as well as burning of waste on disposal sites can cause major air pollution. Fig. 2 shows the air pollution related to demolition and land clearing activities. The products of combustion include dioxins which are particularly hazardous which may cause illness and reducing visibility thus making disposal sites dangerously unstable. All construction sites generate high levels of dust; typically from concrete, cement, wood, stone, silica and this can carry for large distances over a long period of time.
People with health problems such as asthma, heart, and lung disease may also suffer more when the air is polluted. Shortterm air pollution effects can cause wheezing, coughing, burning eyes, chest tightness, headaches, etc.
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Fig. 1 Various Sources of Air Pollution at Construction Site
Water is essential for various purpose at the construction site, e.g. for controlling dust, making concrete etc. Also construction workers consume water for their daily life activities such as drinking, bathing, washing, and cooking and for sanitation. Excavation and piling works may produce muddy water and bentonite slurries in the construction site. Construction activities can affect runoff water quality, adding pollutants to the storm drainage systems and local waterways. Sources of water pollution on construction sites include diesel and oil, paint, solvents, cleaners and other harmful chemicals, construction debris and dirt [9] . Also the unhygienic use of water including unsanitary toilets by the construction crews may lead to fecal contamination of the surrounding water bodies. Moreover the toxic chemicals from the construction site including leachate, which are water soluble, may reach to the groundwater through ground infiltration.
It has been observed that construction crews often suffer from water borne disease such as diarrhea, dengue, malaria etc. the construction site. Fig. 2 shows various unhygienic means of water consumption at the construction site as well as unsanitary toilets.
Drinking Water Unsanitary Toilet
Washing Facility Bathing Facility
Fig. 2 Various Sources of Water Pollution at Construction Site
Noise is unwanted sound, annoying, and damaging sound. Tools and equipment are the major source of noise at construction sites [10] . The use of excavation equipment, machinery, pile driver and trucks or heavy vehicles is very common in many construction sites. Fig. 3 shows the use of brick crusher and concrete mixer at the construction site, which creates heavy noise.
Exposure to high noise levels may place the construction workers at risk of developing hearing impairment and hypertension. Fig. 3 Sounds from brick crusher machine and concrete mixture machine
III. METHODOLOGY
This study has adopted a simple methodology as shown in fig.  4 for identifying and assessing various environmental hazards associated with building construction activities in Bangladesh.
Fig. 4 Steps in the study
We have identified such problematic issues with the help of construction site engineers, who have long experience in the real estate business, especially who are engaged in the supervision of construction work and managing the construction workers. At the beginning of the study, we have had series of thorough discussion with the site engineers to learn about their practical experience at the construction site and then documented different kinds of problems, which are relevant to environmental hazards. Photographic evidences of several sites are also produced wherever possible and deemed necessary. Literature survey was done to study about the environmental issues in more detail, which was helpful for necessary questionnaire preparation and data collection. Such issues are addressed by all categories of construction companies but the degree of severity might be different for different classes of companies.
In order to justify our viewpoint regarding the environmental hazards related to building construction activities, a questionnaire survey was planned and prepared based on the literature review and discussion with the site engineers. Two different questionnaire surveys are performed. The first survey covers pollution related to air, noise and vibration and the second survey cover the pollution related to water. The questions of these surveys are selected in such a way that it covers both the general as well as the specific features relevant to the identified issues. The respondents are selected from site engineers, supervisor, and construction workers.
IV. DATA ANALYSIS AND RESULTS
For the first part of the survey for air, noise and vibration, we have prepared two types of questions to simplify the survey data and to enhance the analysis process. One hundred and thirty respondents took part in this survey. In one type of questions, respondents have to choose one of the options given to him. For this type we have used pie chart to represent the survey result. For the other type of questions, respondents are free to choose more than one or even all of the options provided. For this type of questions we used bar chart to represent the survey result. In this discussion we will limit the survey results of only selected questions. Among them, the first question decides which pollution creates disturbance the most. The result is presented in the following pie chart:
Fig. 5 Comparison amongst the major construction pollutions
The result indicates that the noise pollution causes the most disturbances, for which 69% vote has been casted. Respondents do not consider vibration to be a major cause of disturbance, which is evident from the lowest vote. Though air pollution got second highest vote, it is associated with various kind of diseases.
The second question determines the respondents" perception about the severity of air pollution. Each respondent can chose any one answer among tolerable, irritating, highly irritating, and intolerable, which is arranged in ascending manner. The result is shown in the following figure: Fig. 6 Respondents" perception about the severity of air pollutions
The above chart suggests that air pollution is not tolerable to the majority of the respondents. Most of them find it irritating as it can create uncomfortable ambient environment. Form the above analysis we can conclude that air pollution due to construction is causing quite disturbance in general. A high percentage of response shows that such pollution is not acceptable at all.
The next question tries to identify the major causes of air pollution based on respondents" opinion. Here one respondent can select more than one answer or even all of the options. The result is presented in the following bar chart.
Fig. 7 Public opinion regarding the air pollution due to construction
Form the above analysis we see that the three major causes of air pollution during construction namely dust of cement, dust of demolition and dust from concrete drilling have been identified. Earth work also contributes to a certain degree of air pollution during initial stage of ground preparation. Sometimes unpaved access roads may also be responsible for air pollution due to the movement of vehicles to and from the construction site.
In order to identify the health related problems due to the air pollution at construction site, respondents are provided with various physical problems. Based on their voting, the major problems associated with the air pollution are general disturbance, skin problem and eye irritation, which got relatively similar importance. Other physical problems such as asthma and breathlessness are also crucial. The result is presented in the following figure: Fig. 8 Physical problem due to air pollution at construction site Questionnaire survey related to noise pollution shows that majority of the respondents feel irritated to noise. Tolerance to this pollution is about 15%, which is quite low. The distribution is shown at Fig. 9 . The next question tries to identify the main sources of noise pollution at the construction site. Highest degree of disturbance occurs during the use of brick crusher, concrete mixture machine, and vibrator machine, which got the vote of 29%, 29% and 25% respectively. Though the tiles cutting create very sharp pitched noise, which is extremely annoying, it got very low vote of about 9%. The reason may be that the tile cutting machine is not used frequently as compared to the other machines. The result is shown at fig. 10 . Fig. 9 Respondents" perception about the severity of noise pollutions Fig. 10 Respondents" perception about the source of noise pollutions
In this question the respondent were asked about how they are being affected by the noise due to construction. They were given six options and allowed to select all or any combination. Their responses are given bellow. The above bar chart is showing that a majority of people feel general disturbance during the construction noise. The headache and insomnia are also a major problem having 15% and 20% votes respectively. The rest of the problems stress, loss of sleep and hypertension are having lower effect and can be ignored. The majority people think that vibration during construction does not have significant effect on the surroundings. However, some people did not make any comment. Only 23% of the respondents think that vibration may have significant effect on the surrounding. It may be concluded that vibration during construction does not have significant effect on the surrounding.
The above survey results can be summarized as below:  Majority of the respondents consider pollution due to construction as irritating.  Noise pollution is considered as the highest degree of disturbance o Main concern for noise is the concrete mixture machine and brick crusher machine. o Construction noise causes general disturbance around the locality. Also it is responsible for certain health related problems such as headache, hypertension etc.  Dust of cement and demolition is the main cause of air pollution and they got the highest votes o Air pollution mainly causing general disturbance o It is also responsible for some physical problems such as  Vibration does not have significant effects on the surroundings, as the majority vote says.
The next survey was conducted among one hundred and forty nine construction workers. The major focus here is to identify the occurrence of water and sanitation related health hazard at the construction among the workers. In many cases, awareness might be considered as one of the major factors for avoiding health hazards. The major queries in this survey are:  Whether the workers receive any training regarding health and safety hazards at the construction site  Whether the workers suffer from lack of proper sanitation facilities, which may cause various water borne diseases The survey result is presented in the table below The major reason for health and injury related hazard at the construction sites is due to the lack of formal training, which should be provided by the construction company to the workers. In the above table, we see that the formal training is almost absent for the workers. Only less than 1% worker received such training. In case of water related health hazard, other than formal training personal awareness is also mandatory in order to avoid certain water borne diseases such as diarrhea. Such disease occurs due to lack of personal hygiene, which occurs mostly due to lack of potable water or due to the use of contaminated water. The site visits, as shown in fig. 2 , show that the bathing, washing and cleaning facilities are not hygienic enough, which causes water pollution and are responsible for the spreading of various water borne disease. Construction workers suffer from food intake in unhygienic condition at the construction site. Around 30% workers reported that they suffered some sort of sickness due such practice. The construction site is usually not provided with sanitary toilets, which is considered as the major sources of fecal contamination of water around the site. Disease and odor nuisance spread from such unsanitary toilets. Moreover, many workers do not have the minimum awareness about washing hand properly after using toilet or even before eating their meal. Around 27% workers do not wash their hand after using toilets, as the survey result says.
V. CONCLUSION
In many cases, in order to avoid and control noise, water and air pollution various management practices should be adopted. Workers should be given proper training for building awareness for personal hygiene. Sanitation facility should be improved in order to ensure the avoidance of water borne diseases.
In order to ensure effective environmental management plan, identification and assessment of the major environmental impacts of building construction processes is required. Moreover, prediction of the relevant environmental impacts of construction before the actual construction work begins; will improve the environmental performance of construction projects and sites. The determination of major environmental impacts will help to devise a range of on-site measures in so that hazards can be managed and mitigated.
